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G]% l)etects  Vertical Surface Displacements Caused by
Atmospheric l’ressure 1.owling

~mric vanDanl (NVJ/Goddard  Space Flight Center, Grccnbclt,  MD
20771; 301 -2S6-9834; lvd@gcnlini  gsfc.nasa.gov)

Geoffrey Blcwitt and Micbacl B. Hdlin (JCI Propulsion Laboratory,
California Institute of Tccbnology, Pasadena, CA 91 109; .SlS-354-
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Tide gauge mcasurcmcnts  only give sea-level variations rclaiivc to tbc
crust, wbcrcas  the crust itself may be dcformingv crtically duc to
various fac[ors.  If vertical cruslal  deformation is ignored, tbcn
crrcmcous conclusions maybe drawn witbrcgard  tothc causcs and
predictions of global sca-]cvcl  cbangc.  However, if tide gauge
mcasurcmcntswc rcsufficicntly wcllticd  toa stable Eartb-ccntcrcd
rcfcrcnw frame using spacc-gcodctic tccbniqucs,  sca-level cbangc
could bcobscrvcd inanabsolutcscnsc.  Wcdcmonstratct  bat C]PS  is
anexczllcnt  candidate foraddrcssing  tl]cgcodctic  as}}ccts of global
sca-level studicsby  looking at a physical ]>l~cl~ol~]cl~o]~tllat  should
have a dctcctablc  and calculable effect on station hcigbts. Temporal
variations in tbc gcograpbic  distribution of atmospbcric surface
pressure dcforn~ tbc surface of tbc Fart]]  at the several millimeter
ICVC1. StartiI~g witl)daily  no-fiducial solutio]~s ofll]c  global  GPS
network, wc show a ncw mctbod  of deriving a time series of
individual station bcights (an improvement over the more usual
g,codctic basclinc analysis). Atmospbcric  loading ismodclcdu sing
Farrclls  Green Functions, and using pressure values from the NCAR

database (ona2.So  grid). Thcfollowing  sanlplcplo  tsbowsvcrtieal
displacement at Ycllowknifc,  Canada, wbcrc botb the nmdclcd and
GPS-cstin]atcd station bcigbtsarcsnmotbcd  usinga  7-day sliding
window:
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Out of Ibc 7 stations wc bavc investigated so far, 6 have a dccrcascd
RMS bcight variation af[cr calibrating for modeled atmospbcric
loading. Onc of tbc qucsticms  corrcntly  under investigation is how to
model tbc bcigbt variations of coastal sites (which arc important for
tide-gauge mcasurcmcnts).  For coastal sites, the crustal response is a
function of Ibc extent of the inverted barometer effect, in which the
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ocean tends to act as a bigb-pass filter (~ = several days) in
transmitting at mospbcric pressure to the crust.


